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SHUTTLE CRITICAL lTEMS LI3T - ORBITER

SUBSYESTEM :ATHMOSPHERIC REVIT. FMEA NGO O6=18 =0%0% -4 REV:OS,/ 07 /52
ASSEHBLY :WATER COMILANT LOOF CRIT. FUNGS: g
F/W RI 1MC250=0001=0440/0840 . CRIT. HOW: a
P/H YENDOR!ISVVEES1Y YEHICLE 102 193 ic4
QUFANTITY 11 EFFECTIVITY: 4 X .4

:4ONE PER SUBSYSTEM PHASELS) PL I X 00 X bO X 13

A-PASS B-PASS C-PASs

PREPAREL BY:
BESE ¥H. E. DUCHG
REL M. L. STEISSLINGER
Uk D. STOICA

Y
L]

ITEM:
INTERCHANGER, WATER/FREQH INTERTALE

FUNCTION!
TRANSFERS CABIN WASTE HEAT FROM EITHER THI PRIMARY OR SECQNDARY WAICR

COQOLANT LLOOPS TQ THE FRECK COQLANT LOOPS FOR DISSIPATION.

FAILURE MODE:
INTERNAL LEAKAGE, WCL TC WCL

CMOSE(S):
MECHANICAL SBEOLCE, VIBRATION, CORROSION

EFFECT (3] ON:
(A)SUBSYSTEM (B) INTERFACES (<)MISSION (D) CREW/VEHICLE

{A] TRANSFER OF COQLANT FROM ONE WATER LOOP TC THE UTHER UNTIL FRESSTRE
IN BOTH LOOFRS IS EQUALIZIED.

(B] HO EFFECT,

(C) POSSIBLE EARLY MISSION TERMINATION FOR FIRST FAILURE OF WATER COCLANT
LoOF.

(D} STZORD ASSOCIATED FAILORE (LEAXKAGE OF ONE WATER COOLANT LOOP) WILL
CROSE LOSS OF ALL CABIN COOLING AND MAY RESULT IM LOSS OF CRIW/VENILCL

PISPOSITION & RATIONALE:
{A)DPSIGH (B]TEST {C)INSFECTION (D)FAILIRE HISTORY (E)OPERATICNAL USE

(A} DESIGK
THE INTERCHANGER IS MADE FRoM STAINLESS STEEL AND NICKEL BRONIE ALLOYS,
WHICH ARE CORRCSION RESISTANT AND COMPATIBLE WITH FREON 21 AND WATER, ANT
CONTAINS NO MOVING FARTS SURJECT TO WEAR, THE FLOW HEADERS ARE MACHINED
FROM A SIMGLE PIECE STAINLESS STEEL BAR. THE HEADERS ARE WELDED TQ THE
CORE, WHICH IS5 MADE OF STACKED STAINLESS STEEL PLATE-FIN PARTING SHEETS
{THICIMESS = 0.005 INCH). DESIGN BPROOF PRESSURE OF 1.5 AND BURST
FPRESEURE OF 2.0 TIMES MAXIMUM OPERATIHNG PRESSURE.
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(B} TEST
ACCEFTANCE TEST = CORE IS LEAK TESTED PRICR TC INSTALLING TEF HEACERS
AND ASAIN IN ATE OF ITEM.

QUALIFICATION TEST = QUALIFICATION TESTED FOR 100 MISSION LITE. THE
INTERCHANGER WAS SURTECTEG TQ A PROGF/RUPTURE TEST FOR GQUALIFICATION.

- DESIGK PROOF IS 575 P2I& AND UNIT DID MAT RUPTURE UNTIL 24408 PsIc.
(MAXIMUM WATER COOLANT LOOF GPERATING PRESSURE IS $0 PSIG). SUIJIcrsn
RANDOM VIBRATION SPECTRUM ENVELOPE OF 20 TO B0 KI INCREASING AT &
DE/QCTAVE TO 0,075 G##2/HZ, CONSTANT AT Q.075 Ge=42/HZ FROM BO TQ 780 u7
DECREASING AT 6 DB/OCTAVE FROM 700 TG 2000-HZ FOR 48 MINUTES PSR AXIS -
THREE ORTHOGONAL AXES. DESIGN SHOCK - THREE TERMINAL SAWTSOTH PUlszs o
20 G PEAK AMPLITUDE AND 11 MS DURATION APPLIED IN BOTH DIREC“IQONS ALeus
EACH (F THREL ORTHOGGNAL AXES. INTERMAL LEAKAGE MAX GF 0.001 SCo/HR A=
70 P AND 320 PSID FOR BSTH FREON AND WATER. '

IN~VEHICLE TESTING = S5YSTEM LEAK TEST IS5 PERFOERMED AT BE = 95 pstg, 2
CC/MIN MAX LIANAGE. LOQFS ARE SERVICED WITH A DELTA OF APFROXIMATELY -
BETHWEEN TEELR ACCUMULATCOR QUANTITIES TO ENABLE DETECSTI&H AF INTERLOCS
LEAKACE. b

oHRAD - LooPS ARE SERVICED WITH A TELTA OF APPROXIMATELY 10% AZTHEEY
THEIR MACCUMULATOR QUANTITIES TO ENABLE DETECTIGN OF INTERLACE LEXTAGE,
PUMP OUT PRESSURE AND ACCUMULATCR QUANTITY ARE MONTTORED CONTINUZUSLY
WHEN THE VYEEICLE I= POWERED UF DURIEE,EACH TURNAROUND. WATER IS SAME-.
FER SPEC 5E=5-007) CURING SERVICING.

(¢) INSPECTION

RECEIVING INSFECTION .
FAW MATIRIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFZED av
INSPECTIOCH. PARTS PROTECTION IS8 VERITIZD BY INSPECTION

CONTMAINATION CONTROL - -

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTION.
CONTAMINATICON CONTROL PLAN IS5 VERITIID DY INSPECTION. CONTAMINATION
CONTROL PROCESESES AND CLEAN AREAS ARE VERIFIED BY INSBECTION.

ASSEMELY/ INSTALLATION

MANUFACTURING, IMSTALIATION AND ASSEMBLY OPERATIONS ARE YERIFIED BY
IRSPECTION. SHEET METAL PARTS ARE INSPECTED AND VERIFIED BY [NSPEOTICY
SURFACE FINISHES WERIFIED BY INSPECTION. DIMEMSIONS VERIFIED 3y
INSPECTION

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSPESTION. ALL WELDS ARE STRESS RELILVED AFTER
WELDING, VERIFIED BY INSFECTION. BEMAIING IS VERIFIED BY INSFECTION.

NHOHNDESTRUCTIVE EVALUATION

HEADER WELDS TQ THE TUBES ARE FENETEANT AND X-RAY INSPESTED. COTHER
WELD: (MOUNTING EADS AND HEADFR WELDS TO THE CORES) ARE PENETRANT A2
<0X MAGHNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED BY PROOF ANT
LEAK, TESTS.
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SHUTTLE CRITICAL ITEMS LIZT = GRPITER

SUBSYSTEM IATMOSPHERIC REVIT. FMEA NO 0&6=1B —-050%5 =4 REV:CG3/ /BT 2%

TESGTIKG
INSPECTION VERIFIES THAT RESULTS COF ACCEPTANCE TESTING ANU FLOWRATEZ AsS

WITHIN SFECIFIED LIMITS.

HANDLING/ PACTAGING
HANDLING AND PACKASING REQUIREMENTS VERIFIED BY IMSFECTION.

{D) PAILURE EISTORY
NO FAILURE HISTORY APPLICABLE TG INTERNAL LEAKACE, WGL T WEL FAILLRE
MODE. THE INTERCHANGER HAS SUCCESSFULLY PERFGFMED WITHOUT FAILURE

THREQUGH THE DURATION OF THE SHUTTLE FROGRAM.

(E} OPERATIONAL USE
TB=:.
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